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PERSONAL AND CONFIDENTIAL 

TO: R. ) 1. SHEPi:lERO 
ENERGY AND ENVIRONMENTAL AFFAIRS 
WILMINGTON 

FROM: J. F. DOUGHTY 

p;?.~~ 

J. L. Granquist 
Y. L. Power 
P. This tieton 

October 1, 1979 

ORGANIC FLUORIDES IN BLOOD ANALYSES 

A table is attached showing the results we have obtained to date. We plan to update the table when the remainder of the blood results are available. Please destroy the previous letter dated September 20, 1979. All of the organic fluoride results shown were incorrect because the inorganic fluoride was not subtracted from the total nonvolatile fluoride. 

JFD:sah 
Attachment 
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PERSONAL AND CONFIDENTIAL 

ORGANIC FLUORIDES IN BLOOD SAMPLES 

NAME 

G~~~L~ OPERATORS 
Polymerization 

:r 

:i 

.. ~··· 
Finishing 

P.R. 
NO. ZONE 

6 

6 

6F 

6 

6 

6 

6 

6 

BEST COPY AVAJLABLE 

4 

4 

FINE POWDER/DISPERSION 
OPERATOR 

4 

6 

6 

6 

6 

ORGANIC 
FLUORIDE 

PPM 

0.47 

2.33 

0.52 

3.54 

5.61 

3.91 

6.84 

.. ...... ,. .; 
~ ... -...,. 

2.06 

o.b'f 

COMMENTS 

Exposure since 19~, granular polymer
ization since 2/74. 

" ~· Special job. Relief on granular :, '· .iJ polymerization about 1 day/week. :J..;.·~ '# ., 

0.72 Detailed to granular polymerization 8 
of last 10 weeks as of 9/13/79. 

( ) Previous blood samples taken in June. 

-EID080256 000171 



P.R. 
NAME NO. ZONE 

·Polymerization {Cont.) 

Q 
~ 

t) 
< 
Q 

~ 

tSt 

Service Operator 

.m 

BEST COPY AVAILABLE 

6F 

6 

6F 

6 

6 

6 

6 

6 

6 

6. 

6 

6 

6 

4 

4 

4 

4F · 

4 

4 

4 

4 

4 

> - 2-

ORGANIC 
FLUORIDE 

PPM 

0.59 

GO .$~ 1 

(10. 56) ~ .?() 

(15.02) 13.75 

1.60 

J.G5 .. 

6. 91. 

COMMENTS 

, -J . ... 
. · .-! 

. .. . . :. ~~ :r .. , ~ « = 

. I ,i.. . .•· : ,, l,. ./. 

. , • : -: f' :-l ,;I~-,? · ':· ~:J it'-..!·~ ·· ~:.)~., ..... ' : .-. ·o-
f ' .,.. !J 1 • .., ... 4 .• : .· : ;. ; .,· . I '' ~ • . I •. • I I f 

~.. . ... ' 
... • {l-1~1!~ t 

0.98 F.P. dryer and F.O. 2/7S-5/76, some gran
ular polymerization. F.P./disp. polymer
ization 4/79 to present. 

;.• .. · ~c rl:•:'JC:•: .· .>=~ :~ . ?~- :' ·-:·/.1~~-'r:~~.,.,~ 
• ; .... -e-.i.._ ... .,. ..• 11 '11 -1· ,•. ,(. •l ): .. + • 

3,23 ·. ~I,, / . ·• ,1 •J•'-( 
. .I ,:1(} /~ r·· .. '".... ..-_, 

1.98 

~.~, ~-=1 

~.~1>/ 

j,!)j 

2.92 

f/: . ..; .· -~ -1. • •• •• ..lJ lo~ 1 '\.1' ' .• ..• , .. ·' ·'·-i, .. ,,. 
I "/?~ 'Y':. cJ .• tJ-'.t: ·r t •.. u... ~ .. • . .• . .• ;· · . ' 

r ·~~I r II J 

0.50 3/79 to present all 3 jobs. 

1.04 

1.80 F.P. packout. 

( ) Previous blood samples taken in June. 

EID080257 
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P.R. 
NAME NO. 

Service Operator (Cont.) 

'D.,..-

(:; 
~ 
1:-
u 
< 
Q 

~ 

MONOMER OPERATORS 

~ .... . 

FEP OPERATORS 
Polymerization 

A.,._,..,, 

~ 

4 

I . .. ~ 

4 

4 

4 

7 

7 

7 

6F 

7 

7 

7 

6 

6F 

6 

6 

6 

BEST COPY AVAILABLE 6 

6 

6 

-

- 3 -

ORGANIC 
FLUORIDE 

PPM 

0.35 

0.39 

0.08 

0.54 

0.17 

0.37 

0.52 

(1. 36) 0.99 

1. 72 

tJ .. 7/ 

().~I 

1..10 

4.64 

3·7() 

(3. 61) 1.99 

( ) Previous blood samples taken in June. 

COMMENTS 

/ 

I ,. 

1976 t
. t ,,:.;':1 • . ~ .• _'•({::f·,'tt'./_ J.~~ ·i· ·:·.:;.· o pres en • o:..v.·-:. · · ... ~ 

1976 

Disp. 1964-1971; polymerization 1976 
to present. 

1976 to present. 

1976 to present. 

Disp. 10/60-11/63; polymerization 1976 
to pre.!Jtmt. 

1976 to present. 

EID080258 
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P.R. 
NAME !Q.:_ ZONE 

Polymerization (Cont.) 

Dispersion 

RESEARCH 
Research Chemists 

Semiworks Laboratorian~ 

BEST COPY AVAILABLE 

d 

___ ..._,,_,.....,c;L 

MONOMER OPERATORS WITH 
? ASr FINE PCI\IDER/&liSF. 
POLYMERIZATION EXPOSURE 

6 

6 

6 

6 

4 

6 

6 

6F 

6 

6 

6 

6F 

6 

7 

- 4 -

ORGANIC 
FLUORIDE 

PPM 

1.41 

'1,f6 
4.52 

4.14 

/,3/ 

0.43 

0.45 

0.44 

1.50 

0.24 

o. 70 

(0.46) 0.26 

0.30 

0.24 

(0. 72) 0.59 

( ) Previous blood samples taken in June. 

COMMENTS 

1976 to present. 

10/77 

12/76 

5/70 to present. 
~·,;,)~.;. r;;~.f~- tr/6J':t n/t1, 8/77 to present, po~d~~±ona1 ,· · &-K~suu~n-~roc!uc~n.~·~ ..• ·:':t·t'ic:.'}=(t~-r'{l '/!?).1: , ,. J•':;..' J"~,..,"!:. '' !.!( . ... . <( .. ·· ':,"'# .. ~-: · -.:. ..... •J''. , • ., • ..,. ~~·j:e •. ',·,. ' ; r . ~. r • i . i -. ·. ·. I - . ,. ." ,• . -<· I •} 7! J "J . 

4/77 to present. 1~/'7 5 
2/75 to present. 

4/77 to present. 

7/69 to 10/72, 5/79 to present. 

8/77 to present. : .... :. .: ::· ... ' ;: .. (- ~ .. _: . :( ·"' . -.~· 
. 

·.• . ~ ·' . • 7 '..; . / _, !/ !,6 411) 10/72 to present." ~~·4•' ·('_:··.:·.:t..!'4· •. •• ·• .. 
"' ..... >A~ (J~._,~, 316' 4 ;j{ s 

EID080259 
000174 

~ 
0 
0 -t 

- ' 
' 
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NAME 

RATORS WITH MONOMER OPE ER/DISP. 
PAST FINE POWD EXPOSURE (Cont •) POLYMERIZATION . 

FOREMAN VOLUNTEER 

JFDoughty:sah 
10/1/79 

7 

7 -

r 

- 5 -

ORGANIC 
FLUORIDE , 

PPM 

( 
(},b1 

( 

.COMMENTS 

BEST COPY AVAILABLE 

0001.75 

' 

EID080260 
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PLA~TIC PRODUCTS AND RESINS DEPARTMENT 

.. 

. . 
PERSONAL AND CONFIDENTIAL 

TO: R. M. SHEPHERD 
E!-1ERGY A.~D E~"VIRONMENTAJ..! AFFAIRS~ 

lVILMING'l'ON "'r 

FROM: J. F. DOUGHTY 

W~li;.S,HI GT03i~O 
t~ f}(/1-'-" 

. . 

October·.lo, 1979 · 

ORGANIC FLUORIDES IN BLOOD.ANALYSES 

A table is attached showing the results we have 

obt~ined. We plan to update the table when additional work 

bistory information is available on the monomer operators. 

JFD:mps 
Attachment 
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ORGANIC FLUORIDES IN BLOOD SAMPLES 

NAME 

GRANULAR Ol'ERATO.RS 

Polymerization 

Finishinq 

c 

Film · PCY,..rOER/DISPERS ION 

OPERATOR 

··polymerization 

P.R. 
NO. -

·. 

( ) Previous bloOd samples 

ZONE 

6 

6 

6F 

~ .. -

6 

6 

6 

6 

4 

4 

4 

6 
.. 

ORGANIC 
FWORIDE 

PPM 

0.47 

2.33 . . 

. 0.5.2 

5.61 

COMMENTS 

8/.60-6/71, 12/72 to.present 

Exposure since 1968, C]ranular polymer... · 
ization:since 2/74. 

~;Pecial job. Relief on granular 
polY-merization about 1 day/~~ek . 
2/69 to present. . · 

'J!'.P .. P.O~ 9/6l tc 3/.69.--FEP pelymel:"" - -· -. 

ization 8/69 to 7/70, polymerization 
12!71 to p~es~nt · 

12/72 to present, others'jobs since 5/55 

9/71 to present. 
. 

6.8o\.- FP, P.O. 9/65 to 12/72, polymerization· 
9/73 to present 

2.23 

2.0~ 

0.69 

0.72 

3/76 to present. 

Disp. P.o. 9/71 to 7/72, details to 
po~ymerization 5/76 to present • 

. 
Detailed to polymerization 65 days in 
-pas1; S mbnths. 

Detailed to granular polymerization 
8 of'last 10 weeks ~s of 9/13/79. 

F~P~ Dryers and DispQ P.O. 9/76 to 
4/79, Polymerization 4/J9 to .Pres~nt. 

21.22 -- Service,operator job~ 6/56 
. polymerization since 2/63 • 

to 6/60, 

........ , .. . [... 

"" ._.- , ~ ~ 
taken in June. - -,_.., 

OOOj_ '97 s-'.... ~ 
I - • • • I \ 

"7?~ 

EID080733 



--

( 

f.R •. 
~1E NO. 

Pol~erizatio!!_ (Cont.) 

Q 
~ 
~ 
u 
< 
Q 

~ 

•St 

• , 

.. 

·ORGANIC 
FLUORIDE 

~ PPM . 
,.. 

: 
6 0.17 ' 

6 (9.53) 8.25-

6 1.52 

'" 6!' 0.59 • 

6 . 20.81-

:; .. ''3 . 6F (10.56) 8.70-
.: .. ,.-i ~- [#.,. t_ , ' ""'"' 

, · u· ,~ c1s. o2J 13-~ is-:---

6 1.60 

6 3.55 

6 .5.90 

6 0.38 

6 6.91-

6 ·. 16.89~ 

6 0.98 

3.81 

6 3.23 ' 

-
( ) Previous blooc! .samples taken in ··June. 

EID080734 

( 

COMMENTS 

8/76 to present. 

4/62 to present, others job 
pravioua .6 ·.years ~ 

F.P. P.O. and Dryer 6/66 to 3/72,~ 
~polymerization 2/74 to present. 

' . 
3/63 to present, except monomer 
operator 10/77-4/79. 

~960 to present. 

1.1/75 to present. 

4/62~' to· prese.~t. ser.:ice ~I-.:l;i;·&for ·· • 
jobs pr~vious 4 years • 

.. 
11/75 to present. 

. 3/76 to 8/78 F.P. dryer, pOlymer
ization 8/78 to present • 

. 5/65 to present, :service operator 
'job~ additional 5 years. 

3/79 to present. 

4/77 to:present, FEP service 
operator 2/75 to 4/77 
. 
·F.P. dryer 10/75 to 4/77, polymer
ization 8/78 to present. 

F ·.p. diyer and P.O. 2/75-5/76," 
some qranular polymerization. 
F.P./disp. polymerization 4/79 
to present. : 

Service operator jobs 9/72-11/77. 
Polymerization 11/77 to present • 

.• 8/76 to present 
.. 

()- I 4 
,_ .r / 

;-1!) 1t-
~~- \;' 

,-; -~ \ 

7 "":"·' ... ~ t0001. 78 

~ 
0 
0 -w w 
w 



. .. 

--
-

NA!-!E 

Sero;ice Opera t;or 

:r 

J.lONOMER OPERATORS 

: 

---____ , -- ---· -· . 

( 

P.R. 
t:o. - ZONE -

4 

4 

4F 

4 

4 

4 

4 

4. 

4 

4 

4 

4 

7 

7 

7 

6E 

7 

7 

7. 

ORGANIC 
FLUORIDE 

PPM 

4.97 

1.98 . 
4:84 

2.24 

1~03 

2.9, 
_.:...-_ . 

o.so 

1:04 

1.80 

.2.97 

3.89 

2.30 

1.78 

:i 1.81 

0.35 

0.39 

o.oa: 

0.54 

0.17 

0.37 

0.52 

. 
' . 

COMMENTS 

·· F.P. dey~r and P.o. 6/66 to 12/69 
Pol~erization 10/77 t9 10/78. 

F. P. Dryer sin~e. l~/78. 

F.P. Dryer and Disp. ~.o. 9/76 
to present. 

Service Operator · jobs 5/57 to · · 
present. 

• ... 
12/78 to present F·.p. Dryer, 

... det~il,..,~J;,~ pol}'-m~~iz!'!.tl.tm ~- ·- -- ~ - . .-~ .,- -1 

3/7.9. to present all 3 jobs. 

F.P. packout. 

F.P. Dryer 12 years, F;~p. P.O 
8 years,: other 3 years. 

12/72 to present F.P. bryer and 
P.O~. 

1/79 to present Disp.· and 
·Polymerization.· 

F.P. packout. 

F.P. P.o.' 11/76 to present, .. 
Details to polymerization. 

000179 

,-. 
-J 

EID080735 
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P.R. 
, :.. NA!-IE 
----~~;_~----

NO. ZONE 

ORGANIC 
FLUORIDE 
:ppM - -

FEP OPERATORS 

Polymerization 

I·'' 6 (1. 36) 0.99 

6F. 1.72 

·6 2.71 

6 0.91 

6 2.10 

... 5 c~~.t ·Gr-· = . 

. 
6 3.70 

l·b~ 
6 (3.61) 1.99 

= 
6 ·1.95 

6 1.47 

6 4.96 

6 4.52 

'6 ·4.14 

Dispersion 

.4 1.31 

P.escarch Chemists 

,. 

0.45 

' ~: 
( ) Previous blood samples taken in ~une. 

- ----- ---.. ·- - ····- -------

COMMENTs 

1976 to present. Additional 
exposure in homopo!~ers 

1976 to presen~. Additional 
exposure in homopolymer.• 

Disp. 1964-1971r pol~rization 
1976 to present. 

1976 to present. . . . . • 

1976.to present. 

ni.~p~-·Yo}60-lli63 r .. polymerization 
197~.to present • 

1976 to present. Additional 
exposure to homopolymers 

1976 to Fresent. 

1976 to· present. 

1976 to present. 

1976 .to present. Additional 
exposure in h~mopblymers. 

10/77 to present. Additional 
~xpos~e in homopolymers. _ 

12/76 to present. Additional 
expo~e in homopblymers. 

6/78 to present.· 

EID080736 

~-- · ~ _, 
, 
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.. . ( 

P .. R. 
--··-· _ ___:NAI=,;;;;·SE;_ ___ _ !Q.:_ 

Sn:iworks Laboratorians 

·. 

· '1cli0~ O?ERATORS WITH 
:.:-•AST 'FINE POWDER/DIS?. 
POt.~RIZ:.TION EXPOSURE 

-:' . .... . .. . . ... . 

FOR1!:!-!AN VOL~'TEER 

ZONE -

6 

6 

· 6P 

6 

· 6F 

. . . 
• ORGANIC 

FWORIDE 
:ppM • 

0.44 

1.50 

0.;24 

0.30 

-
0.24 

6 (0.72) o.s9 · 
\.._ __ __....,--......... ___ _ 

7 : 6.66 

:.· . ' .. -.. 
7 5.29 

7 5.64 

. ( ) ·Previous blood samples taken in June. 

.JFDo~ghty:mps 

~0/10/79 

COMMENTS 

5/70 to present. 

8/77 to present. Fir.ishinc,; operaa 
9/68 to'll/69, .•ervice operator 
S/72 to 12/72, ~PolY service 
operator 12/72 . to 7/74, ens to .llJ 

4/77 to present. 

2/75 to present. 

4/.77 to present.·· • . . 

7/69 .t.Q 10/72, 5/79 to pre~ent; 

8/11 to present·. 
2/75:to.9/75. 

Service operator 

10/72 to present. Teflon exposure 
9/59-4/62, service op~rator 3/63-21 

Pol~erization l/62 to 10/78 
Monomer operator 11·months. 

Exposure 5/6.2 to S/77. Monomer ·. 
o~rator 28 mOnths. · 

Expos~re 9/62 to 11/77. ~nomer 
operator 22 :months. 

VarioUs jobs with C-8 10/56' to 
3/63 •.. Monomer operator 3/63 to 
2/69. Foreman 2/69 to present •. 

\> - I 

•-5 

: 

00018.1 
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' ; .. CC: B. W. KARRH - ER 

•• •nr. ''·" 

~ 
H. E. SERENBETZ - ELAS 
R. L. RHODES - TF 
R. E. JACKSON 

...... -•-"*" 

E. I. DU PONT DE NEMOURS & COMPANY 

WILMINGTON, DELAWARE 19898 

PLJ.STIC ~AOOUCTS ANO ~ESINS OEPA~TMit:N"T 

October 16, 1979 

TO: B. c. MC KUSICK - HASKELL E. D. CHAMPNEY - PP&R 

G. L. KENNEDY - HASKELL E. E. LEWIS - PP&R 

v. A. BREWSTER - MEDICAL, ERD J. B. ARMITAGE - PP&R 

w. E. FAYERWEATHER - . MEDICAL 1 ERD J. w. RAINES - PP&R 

F. E. FRENCH - cD&P L. F. PERCIVAL - PP&R 

s. N. BOYD - CD&P J. F. DOUGHTY - WASH. WKS . 

H. A. SMITH - ELAS P. THISTLETON - WASH. WKS. 

z·. E-. ·SWAIN ;,. F&F 
A. c. HAVEN - INl'ERNATIONAL 
A. A. WRIGHT - TF 

FROM: R. M. SHEPH~ >f,~L lu.i~tJL }uf ,tJi-1iAa 
~ 

C-8 ~FC-l~3) - AMMONIUM PERFLUOROOCTANOATE 

You are invited to a meeting this Friday, October 19, 1979 

at 1:15 p.m. in our Conference Room, D-12015 for an update on our 

occupational health studies concerning the above chemical. The 

agenda is as follows. 

o Introduction 

e Organic Fluorides in Blood 

o Haskell Laboratory Report 
Skin tests; 3M Co. liai!on 

• Medical Studies - Status and Schedule 

• Plant Program - Status and Plans 
Handling Practices; Sampling 

• Other Items 

lU1S: ldb 

Shepherd 

Thistleton 

Kennedy 

Fayen~~ather 

Thistle ton 

All 

EID107158 

THERE'S A WORLO OF THINGS WE ARE COING SOMETHING ABOUT 000182 



Month/Year 

.June 1978 

May 1979 

.July 1979 

( 

C-8 (FC-143) - AMMONIUM PERFLUOROOCTANOATE 

CHRONOLOGICAL SUMMARY OF REPORTS 

Sour·ces 

3M Co. discussion 

CD&P/Haskell review 

3M Data 
General Population 

Plant Office Worker 

Plant Worker General 

No. of No. of 
. Pe·op'le . . samp·les 

130 'l 

106 'l . 

Plant Worker- F/C Area - newer plant -
- older plant -

Du Pont Data 
Wilmington Control 

Group 
25 

Chambers Works Group 55 
(of 199) 

Du Pont Data 
Initial Wash. Wks. 8 

23 

54 

8 -- -

Organic Fluorides 
· · in :Blood 
Aver. 
(ppm) 

0.094 

8.2 

~ng) ppm 

up to 70 

0.01-0.06 

0.13-1.18 

0.9-9.1 . 
5.9-71 

0":'0.38 

0-0.37 

0.6-22 . 

_ August 1979 3M Data 

·oct. 1979 

RMS:ldb 
. 10/18/79 

C-8 Packaging - 1 year service -

15-20 yrs. service typical 

Top levels 

~1-Sulfonic Acid Area 

DU Pont Da-ta 

Washington Works 78 86 

EIDI07159 

5-10 

10-20 

30-70 

1-4 

f2 
8 0.1-22 --tj 
0'1 
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· C-8 (FC-143) - AMMONIUM PERFLUOROOCTANOATE 

• Introduction 

• Organic Fluorides in Blood 

• Haskell Laboratory Report 

Skin Tests; 3M Co. Liaison 

• Medical Studies - Status and Schedule 

• Plant Program - Status and Plans 

Handling Practices; Sampling 

• Other Items 

·- ·····--· ·-----------

Shepherd 

Thistle ton 

- -Kennedy 

Fayerweather 

Thistle ton 

All 

EID107160 
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